The use of EARLINET data in the
ESA-CALIPSO project —
feature finding and aerosol typing

Evaluation of measurements for different
aerosol types at different stations
(WP 5a, b)

&' 8th EARLINET-ASOS Workshop, Bucharest, Romania, 28 - 30 September 2009




Example: Aerosol layer products

1) Feature finding coherent structures in time series plots (= quicklooks)
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1064 nm range corrected signal, Leipzig, 29 May 2008
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Optical properties Leipzig, 29 May 2008, 21:47 — 23:20 UT

backscatter derivative
significantly method:
larger than O d Bsc/dz

DATE: 20080529 TIME: 214706 — 232002 UT CaseC Day Of CALIPSO Cycle: 11
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Identification of source, type and age of aerosol
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Major aerosol types used in this study

- Marine/oceanic aerosol

* Mineral dust aerosol

* Polluted continental / anthropogenic pollution / urban aerosol
 Clean continental aerosol / rural aerosol

- Biomass-burning smoke aerosol

+ dependence on source region

+ mixtures of different types

+ processing/aging during transport
+ humidity
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Marine aerosol

1) Definition of source regions
2) Case study: Barcelona, 6 August 2008
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Definition of marine-aerosol source regions
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Barcelona, 6 August 2008, 01:42 — 04:11 UT

532 nm 1064 nm
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FLEXPART footprint below 2 km, Barcelona, 6 August 2008

feature: 0.95 — 1.99 km
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FLEXPART time series, Barcelona,
backwards from 6 August 2008
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Optical properties, Barcelona, 6 August 2008, 01:42 — 04:11 UT

DATE: 20080806 TIME: 014200 — 041100 UT

STATION: Barcelona, Spain
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Mineral dust aerosol

1) Dust source regions
2) Case study: Potenza,17 May 2008
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Definition of Saharan dust source regions
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Potenza, 17 May 2008, 1064-nm range-corrected signal
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Optical properties, Potenza, 17 May 2008, 20:22 -

DATE: 20080517 TIME: 202243 — 205202 UT Case C Day Of CAl
STATION: TitoScalo — Potenza, Italy
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Polluted continental aerosol

1) Definition of source regions
2) Case study: Minsk, 14 July 2008
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Definition of European source regions for

polluted continental aerosol after EMEP emission inventory
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Polluted continental aerosol
from Eastern Europe
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Optical properties, Minsk, 14 July 2008, 00:25 — 01:00 UT

DATE: 20080714 TIME: 002546 — 010011 UT Case A Day Of CALIPSO Cycle: 9
STATION: Minsk, Belarus
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AERONET Aerosol Optical Depth, Minsk, July 2008

Aerosol Optical Thickness
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Clean continental aerosol

1) Case study: Minsk, 20 July 2008
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AERONET Aerosol Optical Depth, Minsk, July 2008
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Optical properties, Minsk, 20 July 2008, 11:57 — 11:26 UT

DATE: 20080720 TIME: 105701 — 112626 UT Case A Day Of CALIPSO Cycle: 15
STATION: Minsk, Belarus
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CFO - Emission 2005 rEMISSION I Mg

Clean continental aerosol
from Eastern Europe
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Biomass-burning aerosol
(smoke)

1) Fire source regions
2) Case study: Athens, 7-9 August 2008
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Definition of fire source regions

Extra-European: » Siberia
* North America

Aug 2008

European:

» central and northern
Europe
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 southeastern Europe
» southern Europe




Height [m]

Athens, 7-9 August 2008, 1064-nm range-corrected signal
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MODIS Fire Map 29 July- 7 August 2008 and
HYSPLIT backward trajectories
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Optical properties, Athens, 8 August 2008, 00:21 — 00:50 UT
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1.20+0.40
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FLEXPART footprint below 2 km, Athens, 8 August 2008
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Long-range transport

Case study: Minsk, 13 May 2008
Lecce, 1 July 2008
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Optical properties, Minsk, 13 May 2008, 11:24 — 14:27 UT

DATE: 20080513 TIME: 112430 — 142752 UT Case B Day Of CALIPSO Cycle: 11
STATION: Minsk, Belarus
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FLEXPART footprints, Minsk, 13 May 2008, 11:24 — 14:27 uT
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Optical properties and FLEXPART footprints below 2 km,
Lecce, 1 July 2008, 11:32 -12:00 UT
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LATITUDE
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FLEXPART footprints column,
Lecce, 1 July 2008, 11:32 — 12:00 UT
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Mixtures of different types

Case studies: Maisach, 30 May 2008
Hamburg, 31 May 2008
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Optical properties, Maisach, 30 May 2008, 12:04 — 12:34 UT

DATE: 20080530 TIME: 120406 — 123400 UT

Day Of CALIPSO Cycle: 12 Case A
STATION: Maisach near Munich, Germany
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FLEXPART footprint below 2 km, Maisach, 30 May 2008,
11:32 - 12:00 UT
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Hamburg, 31 May 2008, 01:05 — 01:35 UT

DATE: 20080531 TIME: 010500 — 013500 UT
Day Of CALIPSO Cycle: 13 Case A

1064-nm attenuated backscatter STATION: Hamburg, German
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FLEXPART footprint, Hamburg, 31 May 2008, 01:05-01:35 UT
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Thanks for your
attention!!

Questions?
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Change of definition of CALIPSO aerosol type
polluted dust

Polluted Dust

This aerosol model is designed to account for episodes of dust mixed with biomass

burning smoke which are frequent in regions close to strong sources of both, for example

i West Africa (cf. MODIS mmages) and Asia (cf. ACE-Asia, INDOEX). It also accounts

for mstances of dust mixed with urban pollution as is frequently encountered i parts of

Asia and Europe. The CALIPSO polluted dust model 1s a mixture of the AERONET

desert dust (coarse mode) and biomass burning (fine mode) clusters. This model yields an
S, value of 65 sr at 532 nm which 1s comparable to similar measurements of polluted dust
(L et al., 2002: Voss et al., 2001). At 1064 nm, the S, value for the CALIPSO polluted

dust model 1s 30 sr.

Ali H. Omar, David M. Winker, Chieko Kittaka, Mark A. Vaughan, Zhaoyan Liu, Yongxiang Hu, Charles R. Trepte, Raymond R. Rogers, Richard A.
Ferrare, Kam-Pui Lee, Ralph E. Kuehn, Chris A. Hostetler, The CALIPSO Automated Aerosol Classification and Lidar Ratio Selection Algorithm.
Journal of Atmospheric and Oceanic Technology, early online release.
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Optical properties, Minsk, July 2008

measurement station Minsk Minsk

Date 14 July 2008 | 20 July 2008 |
time/UT 00:25—01:00 | 11:57-11:26],
bottom height 2200 1730 _
top height 2420 2570 ||
bsc_ir 0.48+0.02 0.24+0.02 |
bsc_vis _
bsc_uv 1.90.1 0.70£0.03 |
vis-to-uv-bsc-angstr _
ir-to-vis-bsc-angstr 1.2720.02 0.9+0.2
depol_vis (Particle) |

polluted
continental
aerosol
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